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Figure 2. Forging
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Figura 1.
Micrografía óptica de 
siluminio
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Figure 1.
Optical micrograph of silumin
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Figura 2. 
Imagen SEM de Siluminio 
(superfi cie pulida)
Figura 3. 
Imagen SEM de Siluminio
(fractura la superfi cie)
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Figure 2.
SEM image of silumin
(polished surface)
Figure 3.
SEM image of silumin
(fracture surface)
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Figura 1. 
Los diferentes tipos de metales
desde la izquierda: acero
inoxidable, aluminio, magnesio
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Figure 1.
Different kinds of metals
(From left: stainless steel,
magnesium, aluminum)
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Figura 3. 
MgB2 material
superconductor 
(gris oscuro)
Figura 4. 
Mg2Si Materiales
termoeléctricos
(gris azulado)
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Figura 2. 
Las piezas hechas de una 
aleación de magnesio:
fondo izquierdo: capó del
motor del coche con carcasa
de aleación de magnesio
la delante a la derecha:
Motocicleta, debajo del 
asiento con un marco de 
aleación de magnesio
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Figure 3.
MgB2 superconductive
material (Dark gray)
Figure 4.
Mg2Si thermoelectric
material (Bluish gray)
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Figure 2.
Parts made of magnesium 
alloy
Left background: Car engine 
hood (bonnet) with 
magnesium alloy frame
Right foreground:
Motorcycle with an under-
seat frame made of 
magnesium alloy
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Figura 1. 
Juguete de libélula
Figura 2.
Inestabilidad de objetos
trapezoidal
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Figure 1.
Toy dragonfl y
Figure 2.
Instability of trapezoidal 
objects
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Figura 4. 
Centro de gravedad de la libélula
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Figura 3.
Los luchadores de
Sumo bajan su cintura 
y difunde su postura 
para evitar empujada.
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Figure 4.
Center of gravity of the dragonfl y
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Figure 3.
Sumo wrestlers lower 
their waist and spread 
their stance to prevent 
being pushed over.
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Figura 1. 
La triple Axel de 
Mao asada
Figura 2.
Defi nición del
momento de inercia
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Figure 1.
Mao Asada’s triple axel
Figure 2.
Defi nition of the
moment of inertia
??m
???
??r??
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???慣性モーメントの違いを使って、
　　スピンの早さをコントロール
???????
????
???????
???????
????
???????
?
?
??
?
??
?
????
???
?
????
??
????
?
?
??
?
?
????
???
?????
?
??
?
?
?
??
?
?
?
????
??????
?
?
?
?
??
?
??
?
??????
??
?
??
?
?
?
?
??
?
?
??
????
140
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????
??????????????????????? ???????????????????????????????????????????????????????????????????
?????????????????????????????????????????? ?
?????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????? ??????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????
????????????????????????? ???????????????????????????????????????????????????????
?????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????
???????????????????
???????
??????
???? ????????????????
?????????
????????????
????????
???????????????????
??????????????????
????????
???????
????????????????
?????????
?????????
???????
???????
????
???????
???????
????
???????
Figura 3.
Control de la velocidad de giro utilizando la 
diferencia en el momento de inercia.
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Figure 3.
Controlling the rate of spin by using the
difference in the moment of inertia
??????????????????????
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Figura 2. 
Concepto de Newton de
elevación
Figura 3.
Flujo real alrededor de un 
panel
Figura 1.
Ornithopter de Leonardo
da Vinci
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Figure 2.
Newton’s concept of lift
Figure 3.
Actual fl ow around a panel
Figure 1.
Leonardo da Vinci’s 
ornithopter
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Figura 4.
Fluyen alrededor del ala de un 
aeroplano (de izquierda a derecha)
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????????????????????????????
??? ??????????????????????????????????????????????????????
??? ???????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????????
Figure 4.
Flow around the wing of an airplane
(from left to right)
??????????????????????
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???コンコルドの墜落事故 （2000年7月25日、 シャルルドゴール空港、
乗員乗客109人と地上で巻き添えになった4人が死亡）　　　　
????
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Figura 1.
Desplome del Concorde (25 de julio, 2000 en el
aeropuerto de Charles de Gaulle) donde 109
pasajeros y miembros de la tripulación, así como
4 personal de tierra, fallecieron.
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???????????????????????????????? ?????????????????
Figure 1.
Concorde crash (July 25, 2000 at Charles de
Gaulle Airport) where 109 passengers and crew 
members, as well as 4 ground staff, were killed.
??????????????????????
173
????????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????
??????????????????????????????????????????
?????????????
??????????
?????????????????
（a） 高度を下げ始めたとき （b） フラップ作動初期 （c） フラップ全開
（a） 水平飛行 （b） 剥離開始 （c） 失速状態
????
174
Figura 2. Acción de la aleta
(a) comienzo de la pendiente (b) comienzo de la extensión
de la aleta
(c) aletas completamente
extendidas
?????????????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????
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??????????????????????????????????????????????????
????????????????????????????? ??????????????????????????????????????????????????????????????????
????????????????????????????????????
Figura 3. Flujo alrededor de las alas sin las aletas
(a) vuelo horizontal (b) comienzo de la separación (c) el estancamiento
Figure 2. Flap action
(a) Start of descent (b) Start of fl ap extension (c) Flaps fully extended
??????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????? ???????????????????????????????????????????????????????????????????? ?????????????
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????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
?????????????
Figure 3. Flow around wings without fl aps
(a) Horizontal fl ight (b) Separation start (c) Stalling
??????????????????????
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